The defense-related rice gene Pir7b encodes an alpha/beta hydrolase fold protein exhibiting esterase activity towards naphthol AS-esters.
Acquired resistance of rice to Pyricularia oryzae, the causing agent of rice blast, can be induced by inoculation with the non-host pathogen Pseudomonas syringae pv. syringae. We have previously cloned a cDNA and a corresponding gene (Pir7b) whose transcripts accumulate upon infiltration with the resistance-inducing bacteria. The putative encoded product Pir7b exhibits significant sequence similarity to two recently cloned hydroxynitrile lyases from Manihot esculenta (cassava) and Hevea brasisliensis, enzymes involved in the release of hydrogen cyanide from cyanogenic glycosides. As rice does not contain cyanogenic glycosides, a similar function of Pir7b appears unplausible. In order to functionally characterize the protein, recombinant Pir7b was produced in Escherichia coli and Saccharomyces cerevisiae. We show that recombinant Pir7b does not have hydroxynitrile lyase activity, but exhibits esterase activity towards naphthol AS-acetate. Using Pir7b-specific antibodies, we show that the protein accumulates in rice leaves inoculated with P. syringae pv. syringae. Both the recombinant and the authentic proteins have an apparent molecular mass of 32 kDa (28.8 kDa calculated) and seem to be active as monomers. Pir7b esterase also exhibits sequence similarity to several expressed sequence tags of Arabidopsis thaliana, indicating that it belongs to a family of proteins widely occuring in plants.